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7KHSUHVHQWJRDOLVWRVWXG\WKHPHFKDQLFDOEHKDYLRURIWKHLQWHUIDFHEHWZHHQDUHVHUYRLUDQGDFDSURFNOD\HULQ
WKH FRQWH[W RI WKH PXOWLOD\HUHG V\VWHP RI WKH )UHQFK 3DULV EDVLQ 7KH 3DULV EDVLQ LV D PXOWLOD\HUHG V\VWHP WKDW
FRQVLVWVRIVHYHUDOOD\HUVRISHUPHDEOHEULQHZDWHUIRUPDWLRQVUHIHUUHGWRDVDTXLIHUVLQWHUODFHGZLWKOD\HUVRIORZ
SHUPHDELOLW\IRUPDWLRQVUHIHUUHGWRDVFDSURFN6SDWLDOYDULDELOLW\RIERWKK\GUDXOLFDQGJHRPHFKDQLFDOSURSHUWLHV
LVQRWWDNHQLQWRDFFRXQW(DFKOD\HULVPRGHOHGDVDQLGHDOL]HGKRPRJHQHRXVKRUL]RQWDOOD\HU.
7KHPRGHOLVD'D[LV\PPHWULFPRGHODQGH[WHQGVYHUWLFDOO\IURPWKHJURXQGVXUIDFHWRDGHSWKRIPDQG
KRUL]RQWDOO\DURXQGNPWRVLPXODWHODWHUDOO\LQILQLWHFRQGLWLRQV7KHFHOOGLPHQVLRQVYDU\IURPPWRP
DORQJWKHUGLUHFWLRQDQGIURPPWRPDORQJWKH]GLUHFWLRQ7KLVOHDGVWRDWRWDORI[HOHPHQWV2QWKH
ERWWRPDQGODWHUDOERXQGDULHVIORZDQGQRUPDOGLVSODFHPHQWVDUHSUHVFULEHG7KHRXWSXWRIWKHK\GUDXOLFDQDO\VLV
LHWKHWRWDOSRUHSUHVVXUHLVLQWHUSRODWHGRQWKHPHFKDQLFDOPHVK&2LVLQMHFWHGDWWKHVXSHUFULWLFDOVWDWHDWDPDVV
UDWHRINJVFRUUHVSRQGLQJWRDQDQQXDOUDWHRI0W\LQWKH'RJJHUIRUPDWLRQDWDGHSWKRIP
2.2.2. +\GURPHFKDQLFDOSURSHUWLHV
$V K\GURPHFKDQLFDO SURSHUWLHV RI WKH UHVHUYRLU URFNV 'RJJHU IRUPDWLRQ DUH SRRUO\ UHIHUHQFHG DQDO\VHV
SHUIRUPHGRQ URFNVDPSOHVH[WUDFWHG IURPTXDUULHVRI WKH3DULV%DVLQDUHXVHG WRDSSUR[LPDWH WKH UHVHUYRLU URFN
SURSHUWLHV7KH/DYRX[OLPHVWRQHSUHVHQWVSURSHUWLHVFORVHWRWKH'RJJHUIRUPDWLRQ>@7KHJOREDOWUDQVPLVVLYLW\RI
WKH 'RJJHU IRUPDWLRQ UHDFKHV D PHDQ YDOXH RI DURXQG  'P ZLWK D JOREDO WKLFNQHVV RI P 7KH 9DQ
*HQXFKWHQ¶VPRGHO>@LVXVHGWRGHVFULEHUHODWLYHSHUPHDELOLW\DQGFDSLOODU\SUHVVXUH
7KHK\GUDXOLFDQGPHFKDQLFDOSURSHUWLHVRIWKHRWKHUOD\HUVDUHEDVHGRQW\SLFDORUGHURIPDJQLWXGHVWKDWFDQEH
IRXQG LQ WKH 3DULV EDVLQ FRQWH[W >  @ &DSURFN IRUPDWLRQV DUH DVVXPHG WR KDYH LGHQWLFDO K\GURPHFKDQLFDO
SURSHUWLHVDQGORZSHUPHDEOHEULQHDTXLIHUIRUPDWLRQVDUHDVVXPHGWRKDYHWKHVDPHK\GURPHFKDQLFDOSURSHUWLHVDV
ZHOO $TXLIHU WZR OD\HUV DQG FDSURFN IRUPDWLRQV GLIIHU E\ WKHLU SRURVLW\ LQWULQVLF SHUPHDELOLW\ DQG DLU HQWU\
SUHVVXUH 5HODWLYH SHUPHDELOLW\ DQG FDSLOODU\ SUHVVXUH PRGHOV >@ DUH DVVXPHG WR EH WKH VDPH DV WKH /DYRX[
OLPHVWRQH7KHURFNPDWUL[LVDVVXPHGWREHHODVWLFLHJRYHUQHGE\WKH<RXQJ¶VPRGXOXV(DQG3RLVVRQ¶VUDWLRν
7KHPRGHOK\SRWKHVHVDUHVXPPDUL]HGLQ7DEOHVDQG
7DEOH+\GURPHFKDQLFDOSURSHUWLHVIRUWKH3DULV%DVLQFDVH
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%DVHPHQW    
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5HODWLYHSHUPHDELOLW\DQGFDSLOODU\SUHVVXUHPRGHO
 9DQ*HQXFKWHQSDUDPHWHU
P Q
5HVLGXDOOLTXLG
VDWXUDWLRQ>@
5HVLGXDOJDV
VDWXUDWLRQ>@
$LUHQWU\SUHVVXUH
>3D@
$TXLIHU    H
&DSURFN    H
5HVHUYRLU    H
2.2.3. +\GUDXOLFDQDO\VLVRXWSXW
7KH REMHFWLYH LV WR GHWHUPLQH WKH PD[LPXP SUHVVXUH DW WKH LQWHUIDFH WR EH XVHG LQ D IDLOXUH ULVN DVVHVVPHQW
SURFHGXUHVHHVHFWLRQEHORZ)LJXUHLOOXVWUDWHVWKH&2VDWXUDWLRQILHOGDQGWKHFRUUHVSRQGLQJRYHUSUHVVXUHDQG
HIIHFWLYHVWUHVVFKDQJHRQWKHUHVHUYRLU±FDSURFNLQWHUIDFHDIWHU\HDUVRILQMHFWLRQ
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)LJXUH*DVVDWXUDWLRQILHOGDWRWDORYHUSUHVVXUHEDQGHIIHFWLYHVWUHVVFKDQJHRQWKHUHVHUYRLU±FDSURFNLQWHUIDFHFDIWHU\HDUVRI
LQMHFWLRQDW0W\
 5LVNRIFDSURFNIUDFWXULQJ
 6LPSOLILHGK\GURPHFKDQLFDOPRGHOLQJ
7KHVLPXODWLRQV LQ6HFWLRQ VKRZHGDGHWDLOHGDQDO\VLV IRUDJLYHQVWRUDJH VLWHDQG LQMHFWLRQVFHQDULR ,Q WKLV
VHFWLRQDVHULHVRISDUDPHWULFVWXGLHVDUHSUHVHQWHGWRLQYHVWLJDWHWKHHIIHFWRIGLIIHUHQWSDUDPHWHUVRQWKHPD[LPXP
VXVWDLQDEOHLQMHFWLRQSUHVVXUHUDWH7KHPD[LPXPDOORZDEOHLQMHFWLRQSUHVVXUHGHWHUPLQHGVXFKWKDW
 VXIILFLHQWTXDQWLWLHVRI&2DUHLQMHFWHG
 WKHLQWHJULW\RIFDSURFNLVSUHVHUYHG
,Q WKLV IUDPHZRUN WKH XQGHUJURXQG LV FRQVLGHUHG DV D VDWXUDWHG SRURXVPHGLXP WR VLPSOLI\ WKH VLPXODWLRQV WKH
IOXLGVEHLQJGHVFULEHGE\ZDWHUSURSHUWLHV7KLVK\SRWKHVLVZLOOHQDEOHXVWRSHUIRUPDQLPSRUWDQWQXPEHURIODUJH
VFDOHFRXSOHGK\GURPHFKDQLFDOVLPXODWLRQVIRUFRYHULQJDODUJHUDQJHRISDUDPHWHUV7KHLQMHFWLRQLVVLPXODWHGE\D
IOXLGIORZRQWKHLQMHFWLRQWXELQJVLGHV+RZHYHUWKHORDGLQJSURFHVVLVUHSUHVHQWHGE\DQHTXLYDOHQWLQMHFWLRQUDWH
7KH ODWWHU UH LV WKH HTXLYDOHQW DPRXQW RI VWRUHG &2 LQ WHUPV RI YROXPH FRQVLGHULQJ WKDW &2 VWRUHG LQ WKH
JHRORJLFDOIRUPDWLRQKDVDGHQVLW\RINJP>@7KHLQFUHDVLQJUDWHLVVORZHQRXJKWRJHQHUDWHDWHDFKWLPH
VWHSDTXDVLVWDWLFVLWXDWLRQLQWHUPVRIVWUHVVVWDWH
$ W\SLFDOH[DPSOHLVVWXGLHG WRDQDO\]HWKHHIIHFWRIJDVLQMHFWLRQRQWKHHIIHFWLYHVWUHVVHVLQWKHUHVHUYRLUDQG
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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FDSURFN7KHUHVHUYRLULQZKLFK&2LVLQMHFWHGLVORFDWHGEHWZHHQDQGP7KHKRVWURFNLHUHVHUYRLU
LV VHDOHGE\ DP WKLFN FDSURFN$Q LVRWURSLF HODVWLF EHKDYLRU LV DVVXPHG$FFRUGLQJ WR WKH V\PPHWU\RI WKH
SUREOHP RQO\ RQH KDOI RI WKH GRPDLQ LV PHVKHG WR FUHDWH DQ D[LV\PPHWULF ILQLWH HOHPHQW PRGHO 7ULDQJXODU
TXDGUDWLF HOHPHQWV DUH XVHG ZLWK D SDUWLFXODU PHVK UHILQHPHQW DURXQG WKH LQMHFWLRQ ZHOO 7KH K\GUDXOLF DQG
PHFKDQLFDOJRYHUQLQJHTXDWLRQVDUHWRWDOO\FRXSOHG
/HWXVFRQVLGHUWKDWIRUDOOPDWHULDOV3RLVVRQUDWLRν DQGLQLWLDOGHQVLW\ρK NJP7DEOHVKRZV
RWKHU PDWHULDO SURSHUWLHV 7KH K\GUDXOLF SURSHUWLHV RI ZDWHU DUH FRQVLGHUHG IRU WKH SRUH IOXLG SKDVH QDPHO\
ρO NJPμҏ 3DVDQG.Z *3D$FRQILQHPHQWFRHIILFLHQWNFKDUDFWHUL]HV WKH LQLWLDOVWUHVV
VWDWHLWLVWKHUDWLREHWZHHQWKHKRUL]RQWDODQGYHUWLFDOWRWDOVWUHVVHV7KHKRUL]RQWDOGLVSODFHPHQWLVVHWWR]HURRQ
WKHODWHUDOERXQGDULHVDQGWKHYHUWLFDOGLVSODFHPHQWLVVHWWR]HURRQWKHORZHUERXQGDU\7KHLQLWLDOYHUWLFDOVWUHVVLV
VHW WR]HURRQWKHXSSHUERXQGDU\7KHQRUPDO IOXLGIORZLVVHW WR]HURRQ WKHODWHUDOERXQGDULHVH[FHSWDORQJ WKH
LQMHFWLRQWXELQJZKHUHWKHORDGLQJLVDSSOLHGDQGLWLVVHWWR]HURRQWKHORZHUERXQGDU\7KHIOXLGSUHVVXUHLVVHWWR
]HUR RQ WKH XSSHU ERXQGDU\ 7KH PRGHOHG JHRPHWU\ LV ZLGH HQRXJK WR DYRLG WKH ORDGLQJ WR LQIOXHQFH WKH SRUH
SUHVVXUHRQWKHODWHUDOERXQGDULHV
7DEOH0DWHULDOSURSHUWLHV(LV<RXQJPRGXOXV.LQWWKHLQWULQVLFSHUPHDELOLW\φLQLWLDOSRURVLW\
/D\HUQDPH /D\HUGHSWK>P@ (>*3D@ .LQW>Pð@ ϕ %LRW
VFRHIILFLHQW
6RLO     
/D\HU     
&DSURFN     
+RVWURFN     
/D\HU     
/D\HU     
 (IIHFWLYHVWUHVVPRGLILFDWLRQGXHWR&2LQMHFWLRQDQGWKHVWXG\RIFDSURFNGDPDJHPHFKDQLVPV
7KHVWUHVV ILHOG LV VLJQLILFDQWO\PRGLILHGDURXQG WKH LQMHFWLRQZHOO ,W LV WREHQRWHG WKDW WKH VWUHVV VWDWH LQ WKH
KRUL]RQWDOSODQHLVDOPRVWWKHVDPHLQDQ\GLUHFWLRQ7KHSULQFLSDOVWUHVVGLUHFWLRQFRUUHVSRQGVWRWKHKRUL]RQWDODQG
YHUWLFDOGLUHFWLRQV$VVKRZQLQ)LJXUH WKHLQMHFWLRQPD\OHDGWRLPSRUWDQWPRGLILFDWLRQVRIKRUL]RQWDOYHUWLFDO
DQGVKHDUVWUHVVHVLQWKHVWXGLHG]RQH,WLVWREHQRWHGWKDWLQ)LJXUHWKHGLIIHUHQWORDGLQJOHYHOVDUHFKDUDFWHUL]HG
E\DQRUPDOL]HGLQMHFWLRQUDWHU UHUZKHUHULVWKHHTXLYDOHQWLQMHFWLRQUDWHWKDWLQGXFHVWKHYHUWLFDOHIIHFWLYH
WHQVLOHVWUHVVDWWKHLQWHUIDFHEHWZHHQFDSURFNDQGKRVWURFN7KHVWUHVVVWDWHLVVLJQLILFDQWO\PRGLILHGRQWKHLQWHUIDFH
EHWZHHQFDSURFNDQGKRVWURFN
7KHSRUHSUHVVXUHLQFUHDVHVPRUHKRPRJHQHRXVO\LQWKHKRVWURFNWKDQLQWKHFDSURFNRUOD\HUEHFDXVHRIKLJK
SHUPHDELOLW\RIKRVWURFN,WLPSOLHVWKDWWKHHIIHFWLYHVWUHVV OHYHOLVPRUHKRPRJHQHRXVLQWKHKRVWURFNWKDQLQWKH
FDSURFNRUOD\HU)RUWKHXVHGPDWHULDOSDUDPHWHUVYDULRXVIUDFWXUHPHFKDQLVPVPD\EHFRQVLGHUHGGHSHQGLQJRQ
WKH LQLWLDO FRQGLWLRQV DQG LQMHFWLRQ UDWH OHYHO $ FULWHULRQ LV DVVRFLDWHG ZLWK HDFK SRVVLEOH IUDFWXUH PHFKDQLVPV
QDPHO\
• 6KHDUVWUHVVLQGXFHGPHFKDQLVP$&RXORPEFULWHULRQZLWK]HURFRKHVLRQ
FRVVLQ  θσσθσσ &YKYK −′−′+′+′≤  
ZKHUH&LVWKHPDWHULDOFRKHVLRQVHWWR]HURθ̓ WKHIULFWLRQDQJOHσ
KWKHKRUL]RQWDOHIIHFWLYHVWUHVVDQGσ
YWKH
YHUWLFDOHIIHFWLYHVWUHVV$SRUHSUHVVXUHULVHGRHVQRWQHFHVVDULO\JHQHUDWHDVKHDUVWUHVV LQFUHDVH<HW WKH0RKU
&RXORPEFULWHULRQPD\EH DFWLYDWHGEHFDXVH D SRUHSUHVVXUH ULVH DOZD\VJHQHUDWHV D QRUPDO WR IDXOW OLQH VWUHVV
GHFUHDVH
• 9HUWLFDORSHQHGFUDFN%5DQNLQHFULWHULRQIRUWKHKRUL]RQWDOGLUHFWLRQ Kσ ′≤ 
• +RUL]RQWDORSHQHGFUDFN&5DQNLQHFULWHULRQIRUYHUWLFDOGLUHFWLRQ Yσ ′≤    
&ULWHULD%DQG&PD\EHDFWLYDWHGE\SRUHSUHVVXUHULVH
)RU ORZFRQILQHGJURXQGV N WKH WKUHHFULWHULDPD\EHDFWLYDWHGDV VKRZQ LQ)LJXUHZKLOH IRUKLJK
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FRQILQHGJURXQGV N! RQO\ WZRFULWHULDDUHDFWLYDWHGQDPHO\ WKH0RKU&RXORPEDQG WKHYHUWLFDO5DQNLQH
FULWHULD)RUHYHU\JURXQGFRQILQHPHQWDVWKHLQMHFWLRQUDWHLQFUHDVHVWKHILUVWPHFKDQLVPWREHDFWLYDWHGLVGXHWR
VKHDU VWUHVVHV +RZHYHU LW LV GLIILFXOW WR VD\ LI LW LV SUREOHPDWLF RU QRW IRU WKH VWRUDJH UHOLDELOLW\ EHFDXVH WKH
DFWLYDWLRQRID0RKU&RXORPEFULWHULRQZLWK]HURFRKHVLRQPHDQVWKDWH[LVWLQJFUDFNVVOLGHEXWGRQRWQHFHVVDULO\
PHDQWKDWH[LVWLQJFUDFNVVWDUWWRJURZ,WPD\EHDVVXPHGWKDWWKHDFWLYDWLRQRIWKLVNLQGRIPHFKDQLVPPRGLILHVWKH
PDWHULDO SHUPHDELOLW\ 7ZR WHQVLRQ LQGXFHG PHFKDQLVPV DUH SRVVLEOH QDPHO\ YHUWLFDO RU KRUL]RQWDO FUDFNLQJ RI
URFNV 7KH JURZWK RI YHUWLFDO FUDFNV LQ RSHQLQJ PRGH LV PRUH SUREOHPDWLF IRU WKH VWRUDJH UHOLDELOLW\ EHFDXVH LW
JHQHUDWHV IORZSDWKV WRZDUGV WKH VXUIDFHRU WKHXSSHU OD\HUV ,W DOVRDSSHDUV WKDW DYHUDJHFRQILQHPHQWFRQGLWLRQV
PHDQORZHUIUDFWXUHULVN
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)LJXUH+RUL]RQWDOHIIHFWLYHVWUHVVDDQGYHUWLFDOHIIHFWLYHVWUHVVEDORQJWKHYHUWLFDOGLUHFWLRQIRUGLIIHUHQWQRUPDOL]HGLQMHFWLRQUDWHVZLWKD
FRQILQHPHQWFRHIILFLHQWN >@
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)LJXUH0DSVRIFUDFNLQJPHFKDQLVPVIRUGLIIHUHQWFRQILQHPHQWFRQGLWLRQVDQGLQMHFWLRQUDWHV>@
 1XPHULFDOPRGHOLQJRIWKHK\GURPHFKDQLFDOEHKDYLRURIIDXOWV
'HHSZHOOLQMHFWLRQZHDNHQVWKHVWUHQJWKRIDIDXOW+\GURPHFKDQLFDOUHVSRQVHRIIUDFWXUHVDQGIDXOWVDIIHFWHGE\
&2LQMHFWLRQGHWHUPLQHVWKHLUUROHFRQFHUQLQJWKHVWRUDJHLQWHJULW\7KHGHFUHDVHRIHIIHFWLYHVWUHVVVRLOPHFKDQLFV
FRQYHQWLRQ LQ WKHYLFLQLW\RID IDXOWPD\ OHDG WR LWV IDLOXUH7KHPRWLRQRID IDXOW RSHQLQJRU VOLGLQJPD\DOVR
LQFUHDVHLWVSHUPHDELOLW\
7KHDQDO\VLVRIIOXLGIORZLQQDWXUDOO\IUDFWXUHGSRURXVPHGLDLVJHQHUDOO\YHU\GLIILFXOWEHFDXVHRIWKHFRPSOH[
QDWXUHRIWKHSKHQRPHQD7KHSUREOHPWREHVROYHGLVVWURQJO\QRQOLQHDU7KHQRQOLQHDULW\DULVHVIURPWKHODZRI
PHFKDQLFDO EHKDYLRU RI IUDFWXUH RU URFNPDWUL[ DQG WKH IORZ ODZ DV ZHOO DV WKH K\GURPHFKDQLFDO FRXSOLQJ 7KH
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WUDQVPLWWLYLW\ RI WKH IUDFWXUHV LVPRUH VHQVLWLYH WR SUHVVXUH FKDQJHV EHFDXVH WKH IUDFWXUH ZLGWK GHSHQGV RQ IOXLG
SUHVVXUH7KHK\GURPHFKDQLFDO MRLQW HOHPHQWV WZR DQG WKUHHGLPHQVLRQDO DUH LPSOHPHQWHG LQ WKH ILQLWH HOHPHQW
FRGH *HIG\Q >@ 7KH DSSURDFK FRQVLVWV LQ XVLQJ D FRQVLVWHQW IRUPXODWLRQ RI IORZ LQ GHIRUPDEOH URFN PDVVHV
WKURXJKDYDULDWLRQDOIRUPXODWLRQZLWKSDUWLFXODUDWWHQWLRQWRWKHFRQWLQXLW\FRQGLWLRQVEHWZHHQWKHIUDFWXUHDQGWKH
GHIRUPDEOHSRURXVPDWUL[DVWKHURFNGHIRUPDWLRQVDQGWKHIOXLGDUHIXOO\FRXSOHG$VDILUVWRUGHUDSSUR[LPDWLRQD
IDXOWLVPRGHOHGDVDGLVWLQFWREMHFWXVLQJDK\GURPHFKDQLFDOMRLQWHOHPHQW
6HYHUDOUHODWLRQVKLSVKDYHEHHQSURSRVHGLQWKHOLWHUDWXUHIRU WKHIORZLQIUDFWXUH7RWHVWWKHLPSOHPHQWDWLRQRI
MRLQWHOHPHQWVLQ*HIG\QWKHIRUPXODWLRQSURSRVHGE\&DSSDHWDO>@LVIROORZHGDQGODPLQDUIORZSURSRUWLRQDOWR
WKHSUHVVXUHJUDGLHQWDQGWKHDSHUWXUHRIWKHIUDFWXUHLVDVVXPHG
( )SJUDG.X IUZW −=∂   
ZKHUHWXUZLVWKHUHODWLYHVHHSDJHYHORFLW\SWKHSUHVVXUHDQG
 [ ]( ) [ ]( )
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ZKHUH HLQL LV WKH LQLWLDO K\GUDXOLF DSHUWXUH DW WKH LQLWLDO HIIHFWLYH VWUHVV I D IDFWRU UHIOHFWLQJ WKH LQIOXHQFH RI WKH
URXJKQHVVRIWKHIUDFWXUHRQWKHWRUWXRVLW\RIWKHIORZ>X1@WKHQRUPDOGLVSODFHPHQWGLVFRQWLQXLW\EHWZHHQWKHWZR
VLGHVRIWKHIUDFWXUHȝWKHIOXLGG\QDPLFYLVFRVLW\ȡWKHIOXLGPDVVGHQVLW\DQGJWKHJUDYLWDWLRQDODFFHOHUDWLRQ
$K\GUDXOLFSXOVHWHVWFDUULHGRXWLQDVKDOORZIUDFWXUHXQLW)LJD>@LVFRQVLGHUHGDVWKHUHIHUHQFHWRFKHFN
WKH LPSOHPHQWHG MRLQW HOHPHQWV $ WZRGLPHQVLRQDO PRGHO P × P RI D VLQJOH IUDFWXUH VXUURXQGHG E\ D
GHIRUPDEOHURFNPDVVLVXVHG$SODQHVWUDLQ'DQDO\VLVQHJOHFWLQJWKHJUDYLW\HIIHFWVRQIOXLGIORZDQGPHFKDQLFDO
GHIRUPDWLRQLVFDUULHGRXW$OOERXQGDULHVDUHFRQVLGHUHGWREHLPSHUPHDEOH$FRQVWDQWVWUHVVVHWDFFRUGLQJWRWKH
ZHLJKW RI WKH RYHUO\LQJ URFN P LV DSSOLHG RQ WKH WRS DQG ULJKW ERXQGDULHV =HUR YHUWLFDO GLVSODFHPHQWV DUH
SUHVFULEHGRQWKHERWWRPERXQGDU\DQG]HURKRUL]RQWDOGLVSODFHPHQWVRQWKHOHIWERXQGDU\%HIRUHWKHSXOVHWHVWWKH
LQVLWXIOXLGSUHVVXUHLVVHWWRN3D$WWKHLQMHFWLRQSRLQWWKHIOXLGSUHVVXUHLV LQFUHDVHGWRN3DDQGWKHQLV
UHWXUQHGWRWKHLQLWLDOVWDUWLQJOHYHO7KHPHFKDQLFDODQGK\GUDXOLFSURSHUWLHVDUHVKRZQRQWKHWDEOH)LJXUHE
VKRZV QRUPDO GLVSODFHPHQWYHUVXVSUHVVXUH FXUYH GXULQJ WKH SXOVH LQMHFWLRQ 7KH FRPSDULVRQ EHWZHHQ REWDLQHG
UHVXOWVDQGUHIHUHQFHRQHVVKRZVDJRRGDJUHHPHQW
7DEOH0HFKDQLFDODQGK\GUDXOLFSURSHUWLHVRIWKHPRGHO
)UDFWXUH  5RFNPDWUL[  )OXLG 
1RUPDOVWLIIQHVV *3DP <RXQJ¶VPRGXOXV *3D 0DVVGHQVLW\ NJP
6KHDUVWLIIQHVV *3DP 3RLVVRQ¶VUDWLR  %XONPRGXOXV *3D
+\GUDXOLFDSHUWXUH P 0DVVGHQVLW\ NJP '\QDPLFYLVFRVLW\ 3DV
IURXJKQHVV  3HUPHDELOLW\   
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)LJXUH*HRPHWU\DQGERXQGDU\FRQGLWLRQVRIWKHSXOVHWHVWOHIWDQGQRUPDOGLVSODFHPHQWYHUVXVSUHVVXUHDWLQMHFWLRQSRLQWULJKW
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 &RQFOXVLRQV
7KLV ZRUN LV D JHQHUDO SUHVHQWDWLRQ RI WKH PHFKDQLFDO FKDQJHV LQGXFHG E\ &2 LQMHFWLRQ LQ D UHSUHVHQWDWLYH
JHRORJLFDO UHVHUYRLU 7KH DQDO\VHV SUHVHQWHG KHUHLQ DUH VLPSOLILHG EHFDXVH RI D ODFN RI ILHOG GDWD /DUJH VFDOH
FRXSOHGK\GURPHFKDQLFDOILQLWHHOHPHQWFDOFXODWLRQVZHUHSHUIRUPHGWRHYDOXDWHWKHFKDQJHLQHIIHFWLYHVWUHVVHVGXH
WRJDVLQMHFWLRQ,QWKLVFRQWH[WDVHTXHQWLDODSSURDFKLVXVHG7ZRH[LVWLQJQXPHULFDOFRGHVHDFKVSHFLDOL]HGWRD
IHZ RI WKH LQYROYHG SURFHVVHV DUH OLQNHG XVLQJ D VHTXHQWLDO UXQ DQG GDWD WUDQVIHU WKURXJK QRQOLQHDU FRXSOLQJ
IXQFWLRQV5HVXOWVLQGLFDWHWKDWWKHPRVWLPSRUWDQWSURFHVVLQK\GURPHFKDQLFDOEHKDYLRURIWKHFDSURFNLVDJHQHUDO
UHGXFWLRQRI HIIHFWLYH VWUHVVHV FDXVHGE\ WKHKLJKSUHVVXUH LQMHFWLRQRI&27KH LQWHUIDFHEHWZHHQ WKH LQMHFWLRQ
]RQHLHKRVWURFNFDSURFNDQGWKHORZHUSDUWVRIWKHFDSURFNDUHWKHPRVWFULWLFDOUHJLRQVRIWKHDQDO\]HGPRGHO
'LIIHUHQWFUDFNLQJPHFKDQLVPVQDPHO\ WHQVLOHFUDFNLQJDQGVKHDUVOLGLQJDUHH[DPLQHGIRUGLIIHUHQW LQLWLDO LQ
VLWX VWUHVV FRQGLWLRQV DQG LQMHFWLRQ VFHQDULRV 5HVXOWV VKRZ WKDW WKH PRVW OLNHO\ GDPDJH PRGH DQG WKH LQMHFWLRQ
SUHVVXUH WKDWPD\ LQGXFHFDSURFNGDPDJHVWURQJO\GHSHQGRQ WKH LQLWLDOVWUHVV VWDWHRI WKHVLWH $ ORZKRUL]RQWDO
VWUHVV LQFUHDVHV WKH ULVN RI WHQVLOH GDPDJH  6KHDU VOLGLQJ GDPDJH EHFRPHV SUHGRPLQDQW ZKHQ LQLWLDO KRUL]RQWDO
VWUHVVHVLQFUHDVH
$VSHFLDOK\GURPHFKDQLFDOMRLQWHOHPHQWIRUPRGHOLQJWKHUHVSRQVHRIIDXOWVLVDOVRSUHVHQWHG7KHLQFRUSRUDWHG
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